A rapid and sensitive method for non-isotopic quantitation of HIV-1 RNA using thermophilic SDA and flow cytometry.
Thermophilic strand displacement amplification (tSDA) is an isothermal DNA amplification technique that proceeds at 55-60 degrees C using both a thermostable restriction enzyme and a DNA polymerase. A modification of this system has been developed that allows the simultaneous amplification and detection of a DNA target by the addition of a detector probe to the reaction. This tSDA system has been further modified into a flow cytometry-based, bead capture assay for quantitation of HIV-1 RNA. A biotinylated capture probe and digoxygenin-dUTP have been incorporated into the tSDA reaction. The resulting double labelled amplicons are captured on strepavidin beads, and a fluorescent signal is generated on the beads by staining with fluorescent anti-digoxygenin antibody. The assay has a linear dynamic range of three orders of magnitude with a lower detection limit at 250 HIV-1 RNA molecules.